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Abstract
Background: Acute sinusitis is a typical patient diagnosis encountered in the outpatient setting.
Inappropriate antibiotic prescribing is a well-documented concern. The overprescribing of
antibiotics is associated with increased antibiotic resistance, cost, and adverse side effects.
Despite the research, improper prescribing of antibiotics continues to be problematic.
Purpose: A provider education program was implemented at three separate urgent care centers
for healthcare providers concerning antibiotic stewardship. The objective was to evaluate the
effectiveness of a provider education program to examine changes in the immediate antibiotic
prescribing habits.
Design Method: A pretest-posttest quasi-experimental design with provider educational
intervention was implemented concerning antibiotic stewardship. A retrospective electronic
medical record audit was conducted on selected charts of patients with the diagnosis of acute
uncomplicated sinusitis who met the inclusion criteria before and after the educational
intervention to determine if an immediate antibiotic had been prescribed.
Conclusions: The number of immediate antibiotic prescriptions for the adult patient diagnosed
with acute uncomplicated sinusitis did not decrease after a provider educational intervention was
completed. The overall goal of a 10% decrease in immediate antibiotic prescribing was not
achieved.
Implication for Nursing: A significant role for all healthcare team members is to become an
active participant in an antibiotic stewardship program to help reduce antimicrobial resistance
and adverse reactions associated with antibiotic use.
Key Words: healthcare provider, antibiotic overuse, sinusitis, adult population, antibiotic
stewardship.
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Introduction
Antibiotic resistance continues to be a serious public health threat, and antibiotic overuse
has been well-documented as a global health crisis (Center for Disease Control [CDC], 2017a;
Sweeny, 2017). Inappropriate usage of antibiotics is the contributing factor of antibiotic
resistance worldwide (Hingorani, Mahmood, & Alweis, 2015). According to the World Health
Organization (2015), antibiotics resistances are being reported at higher rates, and if antibiotic
prescribing does not decrease, many illnesses could soon become untreatable. Multiple
antibiotics are prescribed unnecessarily in the United States yearly. Patients presenting in the
outpatient setting with complaints of rhinosinusitis symptoms receive an antibiotic prescription
80% of the time, with approximately 30-50% of those antibiotic prescriptions being deemed as
unnecessary or inappropriate (Phillips & Vega, 2018; CDC, 2017b). Urgent care centers had the
highest percentage at 45.7% for the adult population outpatient visits that led to an antibiotic
prescription (Phillips & Vega, 2018; CDC, 2017b). Given the high antibiotic prescription rate in
the current adult patient population, a provider educational intervention is needed to reduce the
rates of inappropriate antibiotic prescribing by providers in the urgent care setting.

Background
Acute uncomplicated sinusitis is one of the most common acute illnesses in which
providers treat in the outpatient setting (Aring & Chan, 2016). Sinusitis is defined as
symptomatic inflammation of the paranasal sinuses and nasal cavity lasting less than four weeks
(Rosenfeld, 2016). Acute uncomplicated sinusitis is a condition that affects 31 million people
annually in the United States and cost billions of healthcare dollars (Sharp et al., 2017). Those
adults who are diagnosed with a sinus infection, 84-98% of sinus infections are viral (Blackwell,
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Lucas, & Clarke, 2014). The National Action Plan for Combating Antibiotic-Resistant Bacteria
set a goal for reducing the amount of inappropriate outpatient antibiotic use by 50% by the year
2020 (Fleming-Dutra et al., 2016). Despite published clinical guidelines and decades of efforts to
change prescribing habits and patterns, antibiotic overuse still exists (Meeker et al., 2016).
Problem Statement
The problem to be addressed is the high rate of antibiotic prescriptions written by medical
providers for adult patients diagnosed with acute uncomplicated sinusitis in the urgent care
clinical setting. The goal is to lower the antibiotic prescription rate for the adult patient
diagnosed with acute uncomplicated sinusitis by 10% after implementing a provider educational
intervention. PICO question: In an urgent care setting with healthcare providers caring for adult
patients with acute uncomplicated sinusitis (P), how does a provider antibiotic education
intervention concerning the overuse of antibiotics (I), compared to no education intervention (C),
decrease the number of immediate antibiotics being prescribed (O)?
Organization Description of Project Site
Currently, the urgent care clinic (UCC) provider may not follow clinical guidelines when
prescribing antibiotic therapy in the adult population presenting with acute uncomplicated
sinusitis. Inappropriate antibiotic prescribing is a well-documented health concern and is a
particular problem in the urgent care setting. The overprescribing of antibiotics is associated
with increased antibiotic resistance, cost, and adverse side effects. Despite all the research, the
improper use of antimicrobial agents continues to be problematic. The Centers for Medicare and
Medicaid provides financial incentives through a Merit-based Incentive Payment System
(MIPS), where clinicians earn performance-based payment adjustment for Medicaid and
Medicare patients. Clinicians participating in MIPS have the flexibility to choose the measure
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and activity that are most meaningful in the current practice setting to demonstrate improved
performance. Measure #331 of MIPS is a National Quality Strategy Domain for efficiency and
cost reduction concerning the overuse of antibiotics for sinusitis (Physicians Quality Reporting
System, 2016). Tanner UCC will focus on decreasing the number of antibiotics being prescribed
by providers as the most meaningful use activity. A pre and post-test quasi-experimental project
involved healthcare providers and patients’ retrospective medical chart review from three
freestanding Georgia hospital-owned UCC. The three centers are located in two different
counties within the West Georgia area. The local UCC provides healthcare services to those
seeking treatment for acute minor illnesses and injuries. For this Doctor of Nursing Practice
(DNP) project, a convenience sample of medical providers, without any exclusion criteria, will
be asked to participate in the project.
Review of the Literature
A background search strategy is needed in order to better understand the historical
perspective of antibiotic overuse and resistance concerning the treatment of acute uncomplicated
sinusitis. An online search for articles available in the full text was completed on multiple
databases including Cochrane Database of Systematic Reviews, Cumulative Index to Nursing
and Allied Health Literature (CINAHL), National Guideline Clearinghouse, Ovid Medline, and
PubMed databases for English language studies or guidelines published between 2012 and 2019.
The keywords used in the search included the following: antibiotic or antimicrobial, resistance,
acute sinusitis, unnecessary or overuse or inappropriate use, ambulatory or outpatient or primary
or urgent care centers, healthcare provider, prescribing behavior, evidence-based and clinical
guidelines.
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Antibiotic Resistance
Appropriate antibiotic prescribing is essential to limit unnecessary adverse drug events and
to combat antibiotic resistance. Antibiotic resistance presents a threat to global public health as
well as increasing health care costs and rising mortality rates following bacterial infections
(Holstiege, Mathew, & Pieper, 2014). According to Hingormani, Mahnood, and Alwies (2015),
between 2010-2013, antibiotics were prescribed in more than 101 million ambulatory visits across
the United States. Antibiotic misuse has been frequently cited as the leading cause of antibiotic
resistance (Alsan, Morden, Gottlieb, Zhou, & Skinner, 2015; Sanchez, Fleming-Dutra, Roberts, &
Hicks, 2016; World Health Organization, 2015). Inappropriate and excessive antimicrobial use has
been linked to the evolution of bacterial resistance. Antibiotic resistance occurs when bacteria
change in response to the use of certain medications, and the bacteria, not the human, becomes
antibiotic-resistant (The World Health Organization, [WHO], 2018). Antibiotic resistance can
affect anyone at any age and is recognized as one of the greatest threats to human health worldwide
(Llor & Bjerrum, 2014; CDC, 2017a).
Antibiotics save lives and are critically necessary for treating bacterial and fungal
infections, but they can also lead to adverse drug events. Healthcare providers should minimize
unnecessary antibiotic use to reduced allergic reactions, combat resistance, and prevent other side
effects and diseases such as Clostridium difficile infections. Other contributing factors to antibiotic
resistance are the patient’s non-adherence to antibiotics, with up to 40% of patients failing to
appropriately complete the antibiotic regiment prescribed (Hingorani, Mahmood & Alweis, 2015).
The WHO (2018) has five strategic objectives concerning resistance; to improve awareness and
understanding of antimicrobial resistance, strengthen surveillance and research, reduce the
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incidence of infection, optimize the use of antibiotic medications, and to ensure sustainable
investment in countering antimicrobial resistance.
Factors Influencing Providers Prescribing Habits
Healthcare providers face daily challenges in responding to patient expectations
regarding antibiotic use. To reduce inappropriate antibiotic usage, one must identify the barriers
which exist influencing providers prescribing habits. Antibiotics are medications used in the
treatment of bacterial and fungal infections and are ineffective when used to treat a viral illness.
Physicians overprescribe antibiotics for presumed bacterial infections despite a high likelihood
that the patient is experiencing a viral illness. Clinical practice behavioral change is difficult for
providers.
A variety of factors have been proposed to account for the difficulty, most focusing on
barriers to learning and not understanding how to implement new knowledge into practice
(Gupta, Boland & Aron, 2017). Patient demand and the perceived perception that an antibiotic is
a cure for most illnesses is a contributing factor to the improper prescribing of antimicrobials. A
top reason given by providers for the unjustified use of antibiotics for acute uncomplicated
sinusitis is due to pressure from patients and their families (Hashemi, Nasrollah, & Raiabi,
2013). Also cited was the provider's ability to save time due to the perception that it takes longer
to explain why antibiotics are not needed. Another contributing factor to improper prescription
writing is providers’ experience. Thompson (2018) finds that providers continue to duplicate
prescribing antibiotics that have worked in prior experiences and use this habit repeatedly.
Lastly, a cited reason by providers for prescribing antibiotics is pressure from the organizational
stakeholders to ensure positive customer satisfaction scores (Lum, Page, Whitty, Doust &
Graves, 2018).
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Antibiotic educations intervention/stewardship
The discovery of antimicrobial agents was one of the most significant contributions to
medicine in the twentieth century. Appropriate antibiotic use is essential to limit unnecessary
adverse drug events and the development of antibiotic resistance. One solution to the
inappropriate use of antibiotics by providers is through an educational intervention. Education is
the cornerstone of the antibiotic stewardship process. The goal of education in antibiotic
stewardship is to guide the provider as to when an antibiotic is indeed indicated, along with the
right drug, right dose, right route, and for the correct duration (Ohl & Luther, 2014). According
to Ohl and Luther (2014), education should not only improve the knowledge and prescribing
behaviors of current and future healthcare providers; this should be expanded to include relevant
stakeholder groups, including administrators, department directors, and chief executive and
operating officers. Education intervention strategies for reducing unnecessary antibiotic use in
the outpatient setting must also address how to appropriately manage viral infections though
simple symptomatic support by using medications other than antibiotics.
Antimicrobial educational and stewardship programs have proven highly successful in
reducing adverse events, improving patient outcomes, and reducing antibiotic resistance (File,
Srinivasan & Bartlett, 2014). The primary purpose of educational intervention is to minimize
unintended consequences of antimicrobial use and to decrease resistance. Implementing an
education intervention may increase awareness of the overuse of antibiotics, which could lead to
a decrease in the number of antibiotics being prescribed. Practicing antimicrobial stewardship
for acute uncomplicated sinusitis should be an essential primary focus for appropriate patient
care.
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Clinical Practice Guidelines
In most cases, patients who have acute uncomplicated sinusitis will start to feel better
within one-to-two weeks without antibiotics. The infections are usually viral, and no antibiotic
prescription should be provided. Decision-making by a provider is a highly complex dependent
process. Up to date practice guidelines synthesize the most current and best available evidence
and support decision-making by clinicians concerning the delivery of healthcare. EvidenceBased Practice (EBP) is the use of current recommendations and guidelines in making the best
decision about patient care. Clinical Practice Guidelines (CPC) are guidelines intended for all
clinicians to use who diagnose and manage patients with illnesses. However, non-adherence of
practitioners to guidelines is common, and there are current efforts to promote evidence-based
decision-making in the clinical practice setting (Holstiege, Mathes & Pieper, 2014).
The purpose of following the current CPC for sinusitis is to identify quality improvement
opportunities in managing adult patients with acute uncomplicated sinusitis and to create an
actionable recommendation to implement best practice (Rosenfeld et al., 2015). The National
Institute of Health and Clinical Excellence (NICE, 2017) advises the management of patients
who present with symptoms of acute uncomplicated sinusitis for less than ten days and are
afebrile, should have a combined approach of watchful waiting and provide with patient
education on how to manage symptoms with self-care. Most guidelines reported that antibiotics
should not be prescribed for the treatment of uncomplicated acute uncomplicated sinusitis
(NICE, 2017; Rosenfeld et al., 2015). In addition to clinical guidelines, there exist quality
measures through Medicare and Medicaid to provide a financial incentive for adhering to
appropriate patient care, which is based on clinical guidelines.
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The Infectious Diseases Society of America (IDSA) defines acute uncomplicated sinusitis
as 1) is at low risk of developing an antibiotic-resistant infection, 2) does not have any signs that
the infection is spreading beyond the sinuses, 3) starts getting better in the first few days without
antibiotics (Chow et al., 2012). The IDSA guidelines recommend treating adults with
uncomplicated bacterial sinus infections with five to seven days of antibiotics. Yet, according to
a 2018 study, nearly 70% of antibiotics prescriptions were for ten days or longer. (King,
Bartoces, Hicks, & Fleming-Dutra, 2018).
Appropriate Antibiotic Therapy
The choice to use antibiotic therapy should be based on the history of the patient's
symptoms and the probability of the infections being bacterial. Patients should be treated with
antibiotics if guideline criteria are met. The choice of antibiotics depends on the circumstances.
Any community bacterial resistance should be taken into consideration. For most patients, it is
suggested that initial empiric treatment should be with Amoxicillin or Amoxicillin-Clavulanate
(Patel & Hwang, 2019). For penicillin-allergic patients who can tolerate cephalosporins, a thirdgeneration such as Cefdinir is a suggested option (Patel & Hwang, 2019). If the patient is not
able to tolerate penicillin or cephalosporins, Doxycycline is a reasonable alternative. A
respiratory fluoroquinolone should be reserved for those who have no alternative treatment
options due to the serious adverse effects associated with the antimicrobial (Patel & Hwang,
2019). Macrolides and trimethoprim-sulfamethoxazole are not recommended for empiric therapy
because of high rates of resistance of S. pneumoniae (Patel & Hwang, 2019). The duration of
initial antibiotic therapy should be treated for five to seven days. According to Patel and Hwang
(2019), shorter courses of five to seven days are reasonable as current evidence suggests that
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response rates are similar to longer courses of antibiotics, and longer courses are associated with
increased adverse events.
Evidence-Based Practice: Verification of Chosen Option
Inappropriate antibiotic prescribing is a well-documented health concern and is a
particular problem in the urgent care setting. Appropriate antibiotic prescribing is essential to
limit unnecessary adverse drug events and to combat antibiotic resistance. Antibiotic resistance
presents a threat to global public health (Holstiege, Mathew, & Pieper, 2014). Despite all the
research, the improper use of antimicrobial agents continues to be problematic. One solution to
the inappropriate use of antibiotics by providers is through an educational intervention.
Theoretical Framework
Successful change initiatives use change theory to implement organizational shifts.
Change is described as a dynamic force within an organization that moves in opposing directions
(Bishop, 2015). The theoretical framework used for this project is Lewin’s Three-Step Change
theory for the implementation of a provider educational intervention to decrease the number of
immediate antibiotics prescribed for uncomplicated acute uncomplicated sinusitis in the adult
population (Appendix E). Lewin’s use of force field analysis formulated the framework for
identifying and examining the factors or forces which influence a situation for change (Shirley,
2013). The force field framework is the foundation of Lewin’s three-step change theory;
unfreezing, moving, and refreezing.
Lewin’s change theory provides a linear three-stage model of change, starting with the
unfreezing stage. The unfreezing stage is unlearning a process or behavior and is a necessary
prerequisite for successful practice change. Bishop (2015), describes unfreezing as a way of
destabilizing old behaviors, which is necessary for old behaviors to be unlearned. By unfreezing
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old behaviors, the providers at the urgent care centers will be prepared for the process of change.
During this phase of the project, providers will be given a pre-test to assess knowledge
concerning evidence-based guidelines for acute uncomplicated sinusitis.
The second stage of Lewin’s change theory is the moving phrase, which involves looking
at change as a process. This stage requires creating a detailed plan of actions that will allow for
individuals to switch to a more suitable behavior (Bishop, 2015). The moving phase involves
overcoming the fear of change and must have a clear line of communication to avoid losing sight
of the desired target (Shirley, 2013). During the moving stage, providers learned through a
provider educational slide presentation module information concerning evidence-based
guidelines for antibiotic usage in the care of the adult patient with acute uncomplicated sinusitis.
The third stage of Lewin’s change theory is refreezing. During this stage, the new
behaviors learned are implemented to create a change in behavior. The refreezing stage demands
the stabilization of the change so that the behavior may become embedded into the existing
system, such as culture, policies, and practices (Shirley, 2013). Refreezing is a dynamic process
to create a new equilibrium and a higher level of performance expectation. The refreezing stage
at the urgent care center will be moving from old behaviors of prescribing antibiotics for acute
uncomplicated sinusitis to not prescribing medications if not medically indicated.
Goals, Objectives and Expected Outcomes
The purpose of this project was to describe the baseline prescribing patterns of providers
and to determine if the implementation of an educational intervention would change provider
prescribing practices by the decrease of the number of antibiotics given for the treatment of acute
uncomplicated sinusitis for adult patients presenting to an urgent care clinic.
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To decrease the overprescribing of antibiotics in the treatment of patients with acute
uncomplicated sinusitis, the following PICO question was developed: In an urgent care setting
with healthcare providers caring for adult patients with uncomplicated acute sinusitis (P), how
does a provider antibiotic education intervention concerning the overuse of antibiotics (I),
compared to no education intervention (C), decrease the number of immediate antibiotics being
prescribed (O)?
The specific aims of this project were:
1. Assess baseline antibiotic prescribing habits of healthcare providers in the urgent care
setting for the adult patient diagnosed with acute uncomplicated sinusitis.
2. Develop an education intervention for healthcare providers concerning the overuse of
antibiotic founded on current evidence-based guidelines for acute uncomplicated
sinusitis in the adult patient.
3. Evaluate the effects of the educational intervention and provider knowledge related to
antibiotic prescribing standards for acute uncomplicated sinusitis in the adult patient.
The expected outcome is to lower the antibiotic prescription rate for the adult patient
diagnosed with acute uncomplicated sinusitis by 10% through a provider educational
intervention.
Project Design
This project was conducted as a pre-test/post-test quasi-experimental design with a
descriptive retrospective chart audit. The study consisted of three phases. The first phase,
baseline assessment, utilized a retrospective electronic medical record review of selected adult
patients’ charts with the diagnosis of uncomplicated acute sinusitis who meet criteria to
determine if immediate antibiotics are given. A healthcare provider knowledge survey, the pre-
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test (Appendix F), was conducted before the educational intervention to determine the current
understanding of evidence-based guidelines concerning the use of antibiotics in the adult patient
diagnosed with acute uncomplicated sinusitis.
The second phase, the educational intervention, consisted of an electronic educational
module available to all participating providers to complete within a one-month time frame.
Permission was obtained from the hospitals Continuing Medical Education (CME) committee to
offer 1 AMA PRA Category 1 Credit for the providers participating in the project.
Phase three consisted of both a post-test knowledge test and a post-educational chart
audit. After the implementation of the education intervention, a second retrospective electronic
medical record review of selected adult patient charts with the diagnosis of acute uncomplicated
sinusitis who meet criteria was completed to determine if the goal of a 10% decrease of
immediate antibiotics was accomplished.
Project Site and Population
The DNP project consisted of healthcare providers from three separate Tanner Hospital
System owned UCC located in Bremen, Carrollton, and Villa Rica, Georgia. The UCC provides
minor acute care for patients of all ages. A convenience sample of healthcare providers, without
any exclusion criteria, was asked to participate in the educational intervention. An informative
email was sent to all healthcare providers in the UCC setting, requesting their participation in the
DNP project (Appendix D). A voluntary consent letter for the DNP project was obtained via
email from all participating healthcare providers (Appendix C). The retrospective chart audit
included the adult patient between the ages of 18-65, with an ICD 10 of J01.0, J01.11, J01.20,
J01.30, J01.40, J01.80, J01.90 indicating acute uncomplicated sinusitis. The selection of patients'
charts was obtained from a one-month time frame before and after the educational intervention.
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Exclusion criteria of charts would include any patient who presented with a temperature >100.3,
illness greater than ten days, failure to improve after initial treatment, comorbidities including
chronic obstructive pulmonary disease, asthma, cancer or immunosuppression therapy. The
exclusion criteria were based on UpToDate (Patel & Hwang, 2019), evidence-based practice
guidelines which include indicators for patients at a higher risk of complications, in which
immediate antibiotic therapy would be considered appropriate.
Setting Facilitators and Barriers
Urgent care setting facilitators include both a DNP project preceptor and the UCC
manager. Another facilitator used for this DNP project is the Tanner Medical Centers hospital
librarian, who is also in charge of IRB and CME reviews. Barriers included healthcare providers
not willing to participate in the project due to personal perceptions of prescribing habits.
Implementation Plan/Procedure
The first phase- A baseline chart audit was completed using chart dates of December 1, 2019,
through December 31, 2019. Charts were selected from the urgent care settings on patients who
had an ICD 10 code of J01.0, J01.11, J01.20, J01.30, J01.40, J01.80, J01.90 indicating acute
uncomplicated sinusitis. Each selected chart met the inclusion and exclusion criteria. A baseline
percentage of how many patients received antibiotics with the diagnosis of acute uncomplicated
sinusitis was determined. The baseline chart audit was needed to determine if a decrease of 10%
in immediate antibiotics was accomplished. The pre-test provider knowledge survey was
conducted in the first phase.
The second phase- Was the educational intervention that occurred between February 1, 2020February 29, 2020. This DNP project implemented an electronic educational module available to
all participating providers, which provided information on the most current evidence-based
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antibiotic prescribing guidelines for acute uncomplicated sinusitis. All participating providers
were required to complete the educational module in one month. Permission was obtained from
the hospital's CME committee to offer 1 AMA PRA Category 1 for all providers participating in
the DNP project.
The third phase- consisted of a healthcare provider post educational intervention test. Statistical
data analysis was conducted to compare the overall provider scores between the pre-and posttest. This phase also consisted of a post-test chart audit conducted on charts from March 1, 2020,
through March 31, 2020, after the educational intervention. This step was completed to
determine if a decrease of 10% in immediate antibiotics was accomplished.
Measurement Instrument
In order to measure the outcomes of this DNP project, two different tools were created. A
ten-question test was developed for the health care providers to take before the educational
intervention module to assess knowledge concerning antibiotics usage. An educational slide
module was then developed from knowledge gaps gleaned from the pre-test. The same tenquestion test was retaken after the educational slide presentation module was completed to assess
if knowledge concerning the use of antibiotics in the adult patient diagnosed with acute
uncomplicated sinusitis was gained.
Data Collection Procedures
The DNP project included collecting retrospective data using Electronic Health Records
(EHR). Tanner Medical Center's organizational guidelines, including obtaining permission from
the governance board to access patient data, were followed. An EHR software program, along
with the help of a data abstractor, allowed the patient data to be collected efficiently and
confidentially. The validity and accuracy of the data collection were maintained. Data were
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extracted at two different points in time, which included December 1, 2019, through December
31, 2020, and then again from March 1, 2020, through March 31, 2020. The data was logged in
to an encrypted computer system with password protection, so only this DNP student was able to
access patient data information.
Data Analysis
A professional statistician was used for data analysis. Descriptive statistics were used to
examine the diagnosis of the participants who meet the inclusion criteria during the retrospective
chart review. Two variables were used in this DNP project data analysis, which was; 1) did the
patient meet the inclusion criteria for antibiotic therapy, and 2) was the patient given antibiotics.
A two-sample test of proportions was conducted to determine if the percentage of patients who
received antibiotic treatment was reduced. A Wilcoxon-Signed Rank test was conducted to
determine if a significant increase in test scores was detected after the educational intervention.
An independent t-test was used to determine if there were significant changes in antibiotic
prescribing habits by providers over a specified period between the pre and post educational
intervention.
Results
This DNP project was conducted to determine if a healthcare provider's educational
intervention would decrease the number of antibiotics being prescribing for adult patients
diagnosed with acute uncomplicated sinusitis. A total of 10 healthcare providers were enrolled
in this DNP project. All providers who participated were asked to take a pre-test to establish a
baseline score, complete an educational slide presentation module, then retake the same test to
see if the test scores were raised. The average age of the medical personnel was 47.9, with a
standard deviation of 13.5, who had an average of 17.9 years of experience among them. Half of
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the participants were classified as Medical Doctors (MD), 40% listed degree type as MSN,
Family Nurse Practitioners (FNP), and 10% were listed as Physician’s Assistant (PA) (Appendix
G).
Before any educational intervention began, the providers participated in taking a test to
establish a baseline of his or her knowledge concerning the proper use of antibiotics for acute
uncomplicated sinusitis. The test consisted of 10 questions and was scored out of 100. The
average score of the pre-test was 73.8 (SD = 15.24). After the providers completed the
educational module, the test was given again. The average score on the post-test was 86.0 (SD =
15.06). A Wilcoxon-Signed Rank test was conducted to determine if a significant increase in test
scores was detected after educational intervention since the assumption of normality was not
confirmed. The results of the statistical analysis indicated there was sufficient evidence of an
increase in average test scores (M = 12.2, SD = 4.8, p = 0.006). The graph (Appendix H)
illustrates the change in test scores of the providers before and after completing the educational
module.
Additionally, data was collected from patients' charts who were treated by these providers
to determine if the proportion of prescription medication usage was impacted after the providers
participated in the educational module. Two hundred seventy-four patient records were examined
before the educational intervention was conducted. After the intervention was completed, 146
patient records were analyzed for comparison. Before the educational module, the patient data
set consisted of 196 females (71.5%) and 78 males (28.5%). After the educational module, the
patient data set consisted of 88 females (60.3%) and 58 males (39.7%) (Appendix I).
The average age of the patient noted in the EHR before the educational intervention was
41.8 (SD = 13.1), and the average age of the patients noted from the EHR after the educational
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intervention was 39.9 (SD = 13.4). There was no evidence of a significant difference in age
between the two groups (t = 1.41, df = 291, p = 0.160). To address the main concern of
prescribing antibiotics when not necessary, two variables were created to determine if the patient
met the criteria to receive antibiotics, and if the patient ultimately received antibiotics treatment.
Before the educational intervention was conducted, 193 out of 273 patients (70.7%) did not meet
the criteria for antibiotic treatment based on symptoms, yet 252 out of 273 patients (92.3%) were
prescribed antibiotics. After the provider educational module was completed, it was ascertained
that 95 out of 146 patients (65.1%) did not meet the criteria to receive antibiotics, yet 133 out of
146 patients (91.1%) were prescribed antibiotics. A two-sample test of proportions, assuming
normality, was conducted and showed that there was no impact on the proportion of patients who
did not qualify for antibiotics (z = 1.18, p = 0.236). In other words, roughly the same percentage
of patients did not meet the criteria necessary to prescribe antibiotics in both samples.
Similarly, a two-sample test of proportions was conducted to determine if the percentage
of patients who received antibiotic treatment was reduced. The results of that test indicate there
was no significant difference in the proportions before or after training (z = 0.43, p = 0.665)
(Appendix J). Therefore, it seems that the educational intervention did not affect the provider's
ultimate medical decision when writing antibiotic prescriptions for patients who were diagnosed
with uncomplicated acute sinusitis.
Another factor collected and analyzed was if the duration of prescribed antibiotics
differed before or after the training session. Before training, the patients who were prescribed
antibiotics spent an average of 8.9 days (SD = 2.1) on his or her treatment regimen. After the
training sessions, patients who were prescribed antibiotics spent an average of 9.0 days (SD =
1.9) on his or her treatment regimen. An independent t-test assuming unequal variances showed
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no evidence of a difference in the mean time spent on antibiotics between the two patient groups
(t = -0.75, df = 287, p = 0.455) (Appendix K). The graphs (Appendix L) show the type of
antibiotics that were prescribed. In both sample patient groups, Amoxicillin was the drug of
choice most frequently prescribed. However, Keflex was the second drug of choice before the
educational intervention. Keflex, a first-generation cephalosporin antimicrobial, is not
recommended by guidelines in treating the adult patient with acute uncomplicated sinusitis. After
the educational intervention was completed, the second drug of choice prescribed was noted to
be Augmentin, which is recommended as a first-line of drug choice.
Cost-Benefit Analysis/Budget
The financial cost for this project included the fee for a statistician. The proposed budget
was estimated at $150 (Appendix A). Time was required from providers to participate in the pre
and post-testing and the educational module. There were no monetary benefits for participation;
however, 1 AMA PRA Category 1 Credit for provider participation was rewarded.
Timeline
The estimated project timeline was from October 2019, through June 2020 (Appendix B).
In October 2019, the pre-post provider test was developed. In November 2019, permission was
granted trough the governance committee to allow patient data extraction. In January 2020, the
first retrospective chart audit was completed, the educational module was developed, and the
recruitment of healthcare providers to participate in the project was completed. The pre-test,
educational module, and post-test were completed by participating providers in February 2020.
The second retrospective chart audit was completed in April 2020. The statistical analysis of data
was completed in May 2020. The DNP project, poster board, and slide presentation were
completed in June 2020.
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Ethical Consideration/Protection of Human Subjects
The Jacksonville State University and Tanner Health System Institutional Review Board
(IRB) approval were obtained before initiating the DNP project. All participants were protected
by the Health Insurance Portability and Accountability Act of 1996 (HIPPA), which guarantees
protection of the patient's privacy concerning health information. All data collected as part of this
DNP project did not include any potential patient identifiers. The data collected for this project
was kept on an encrypted computer file that was password protected and only accessible by this
DNP student. The participation of the health care provider was voluntary and not compensated
with monies.
Limitations
The educational intervention provider participation sample size was small, consisting of
only ten providers. Because the patient data was retrospective in design, errors could exist in data
collection. Also, the number of variables for analysis was limited. The measuring time frame for
patient data only consisted of 30 days verse a longer time frame, which could have impacted the
outcome of this DNP project. The most significant factor impacting this DNP project was the
occurrence of the COVID 19 virus, which impacted the number of patients seen in the urgent
care setting for March. Due to the low numbers of patients being seen by providers, one of the
clinics decreased the number of providers seeing patients to only one, and the Bremen UCC was
closed on March 27, 2020.
Recommendations for Clinical Practice
Antibiotic prescribing habits may be changed through a simple provider educational
intervention. Educational interventions should be tailored to the provider's practice setting.
Antibiotics prescribed too early or for the incorrect length of time are considered unnecessary
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because the patient does not meet the diagnostic criteria. Educating providers on the importance
of correct timing is vital to decreasing the overuse of antibiotics. In addition to timing, the
correct class of antibiotics should be used. Understanding the discrepancy which exists between
guidelines recommendations and provider prescribing habits will help create a sustainable
change in decreasing the use of antibiotics in the adult patient diagnosed with acute
uncomplicated sinusitis. Future education-based concerning on the overuse of antibiotics,
including web-based modules or other active educational interventions, should be ongoing.
Conclusion
The desired outcome of this DNP project concerning the overuse of antibiotics in the
adult population diagnosed with acute uncomplicated sinusitis reveals the provider education
module did not change providers prescribing habits. While the post-test scores showed an
improvement of knowledge, this did not lead to a change in clinical prescribing behaviors. The
number of immediate antibiotic prescriptions for the adult patient with the diagnosis of acute
sinusitis did not decrease after a provider educational intervention was completed. The overall
goal of a 10% decrease in immediate antibiotic prescribing was not achieved.
While guidelines may help guide clinical practice, they may not change prescribing
habits. A driving force is warranted to motivate providers to change. The continued overuse of
antibiotic prescribing for acute uncomplicated sinusitis may be perpetuated by both the cycle of
patient demand and lack of motivation for providers to change prescribing habits. Ongoing
educational programs may need to focus on improving antibiotic prescribing habits. Changing
antibiotic prescribing habits may seem unachievable; however, ongoing educational intervention
with providers may result in future change. Continued effort to reinforce the need to reduce the
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number of antibiotics being prescribing for the adult patient with acute uncomplicated sinusitis
continues to be an ongoing process.
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Appendix A
Project Budget/Cost

Cost

Statistician

Project Poster

$150

$0

Miscellaneous
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Appendix B
Timeline Table

Task
Questionnaire/
Pre-Post
provider test
development
Retrospective
chart audit
Provider
Educational
module
developed
Recruitment
of healthcare
providers
Pre/Post-test
given to
providers
Educational
module
presented to
providers
Statistical
analysis and
conclusion of
the project

Sept
2019

Oct
2019

Nov
2019

X

X

Dec
2019

Jan
2020

Feb
2020

X

March April
2020
2020

May
2020

X

X

X

X

X

X
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Appendix C
Consent Letter for Project
Introduction
We are asking you to take part in a Doctor of Nursing Practice (DNP) project-The Effect of a
Provider Education Program on Antibiotic Overuse in Acute Sinusitis. Shawna Berg RN, MSN,
FNP-C, DNP student at Jacksonville State University and employee of Tanner Medical Center is
leading the project.
You are asked to take part in the project because you are a healthcare provider at Tanner Urgent
Care centers.
•Your participation is voluntary. You can decide whether or not to take part in this project. Even
if you join, you may stop at any time. There is no penalty for stopping participation in this DNP
project.
•The reason we are conducting this project is to educate providers on antibiotic stewardship
concerning acute Sinusitis to decrease the number of immediate antibiotic prescriptions given.
•The benefit of participating in the DNP project is to become an active participant in helping to
reduce antimicrobial resistance and adverse reactions associated with antibiotic overuse.
•The goal of this project is to improve antibiotic stewardship among patients diagnosed with
acute Sinusitis at all Tanner Urgent Care centers.
What will happen in this project?
•If you decide to take part in this DNP project, you will be asked to answer some questions about
antibiotic stewardship concerning Sinusitis.
•Answering these questions will take you about 15-20 minutes in the pre-test.
•You will also be asked to watch an educational module on antibiotic stewardship that will take
you about 30-45 minutes to complete.
•You will be asked to take a post-test after the educational module is completed that will take
you 15-20 minutes.
Will I be paid for taking part in this project?
You will receive one continuing medical credits (CMEs) for taking part in this study. No monies
will be given for participation.
Confidentiality
•Your answers will be linked to your name, but your information will not be shared with anyone
outside the project staff.
•Collection of data and survey responses using the internet involves the same risks that a person
would encounter in everyday use of the internet, such as information being unintentionally seen
by others.
•Your answers will not be seen by your employer.
•Your name or any other identifying information will not be used in any articles or talks.
What if I have questions or concerns?
If you have questions about this project, feel free to contact Shawna Berg at 404-578-4489 or
ladyberg66@yahoo.com.
How do I agree to be in the project?
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If you would like to take part in this project, please click the Start button and begin answering
the questions.
Thank you for taking the time to be part of this DNP project.

(Adapted from The University of Wisconsin IRB Consortium, 2015)
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Appendix D
Provider Email for DNP Project Participation
My name is Shawna Berg. I am a nurse practitioner employed at the Tanner Urgent Care Center,
Carrollton. I am also a Doctor of Nursing Practice (DNP) student. Currently, I am working on
my DNP project, which is required for graduation. Dr. Leslie Cottrell is my onsite advisor for the
project. Could you please help me in completing my project? Your participation would be
greatly appreciated. Here are a few details of the project:
Description of the project
The design of the project will consist of three phases, which will all be conducted online. There
is no need for any meetings; just your time in answering a few questions and watching a slide
presentation. The project will start in February 2020. I am required to send a voluntary consent
form to each provider who is willing to participate in the project, so please be on the lookout for
that important document.
• The first phase is a 10-question pre-test, which should only take 10-15 minutes to
• complete.
• The second phase, the educational intervention, consisting of a slide presentation and
should only take 15-20 minutes to complete.
• The third phase is the post-test and should take 10-15 minutes to complete.
The three phases of this project will be sent to you via email, and you will have the month of
February to complete all three phases.
Thank you for considering helping me with my DNP project. You may reach me via email at
ladyberg66@yahoo.com with any questions.
Thank you,
Shawna Berg RN, MSN, FNP-C
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Appendix E
Lewin’s Theory of Planned Change

(Mulder, 2014)
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Appendix F
Urgent Care Provider Pre/Post Test
Name________________________________________________
Age__________________________________________________
Gender________________________________________________
Level of Education_______________________________________
Years of Experience as a provider___________________________

Acute Sinusitis- Provider Knowledge Test
1. Improving appropriate antibiotic usage in the urgent care setting, which of the following
statements is true?
A. Antibiotic resistance is a serious public health threat in the United States,
resulting in more than 2 million people who become ill with drug-resistance
organisms annually.
B. Antibiotic resistance is not a problem as long as patients complete the entire
prescription.
C. If acute sinusitis is diagnosed, prescribing antibiotics results in the rapid recovery
of the patient's illness.
D. Antibiotic resistance may occur, but the benefits of using an antibiotic outweigh
the risk so the patient may get better quicker.
2. Which of the following is true?
A. Over 90% of all cases of sinusitis are viral
B. Approximately 70% of adults diagnosed with acute sinusitis receive an antibiotic
in the outpatient setting.
C. Most patients with sinusitis will not improve without antibiotic treatment.
D. A and B only
3. You are seeing a 25-year old healthy male with a 2-day history of a cough, nasal
congestion, and fatigue. The history and physical examination suggest a viral upper
respiratory infection. When the provider suggest supportive care, the patient says, “I’m
not trying to tell you what to do, but can you just give me an antibiotic, I need to nip this
in the bud?”. What should you considering regarding the Fleming-Dutra antibiotic
stewardship as you talk to this patient?
A. 90% of antibiotic prescriptions for sinus conditions were inappropriate.
B. Approximately 30% of all antibiotic prescriptions written by providers in the
outpatient setting were inappropriate.
C. Less than 20% of all urgent care visits resulted in an antibiotic prescription.
D. The most common diagnosis associated with an antibiotic prescription in the
urgent care setting was otitis media.
4. According to Up To Date, the guidelines for prescribing antibiotics for acute bacterial
sinusitis, the patient should present with which of the following signs and symptoms?
A. Fevers higher than 101 with purulent nasal discharge
B. Symptoms greater than ten days along with facial pressure/pain
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C. Multiple comorbidities and immunocompromised
D. All of the above
5. You noticed that a patient had received multiple courses of antibiotics for sinusitis over
the last year. According to the Palms study, which clinical site has the highest rates of
inappropriate antibiotic prescribing habits?
A. Outpatient medical offices
B. Retail clinics
C. Urgent care centers
D. Emergency Department
6. A patient presents to a local pharmacy with an antibiotic prescription. The pharmacist
notices that the patient had a duplicate antibiotic prescription filled two days ago that was
prescribed by a provider at a different urgent care center. The pharmacist calls you, and
you advise that the duplicate prescription should not be filled. Which of the following
statements is FALSE?
A. Antibiotic stewardship programs are needed in urgent care centers that focus on
reducing the rates of inappropriate antibiotics prescriptions.
B. Providers should align prescribing practices with evidence-based practice
guidelines.
C. Communication among healthcare professionals is essential in meeting
appropriate patient care needs
D. No further studies are needed to investigate the potential drivers that could
account for the prescribing patterns seen in the urgent care centers.
7. A 37-year-old male presents to the urgent care center with a 4-day history of persistent
nasal congestion along with clear nasal drainage and a mild cough. The patient reports
that he has had similar episodes in the past that were resolved by taking antibiotics.
Medical history is unremarkable; he currently takes no medication and has no allergies.
On physical exam, vital signs are normal. The nares are patent with no discharge noted.
There is no pharyngeal erythema or exudate. The lungs are clear to auscultation.
According to the American Academy of Otolaryngology clinical practice guidelines,
which is the best initial management for this patient?
A. Oral Amoxicillin x 10 days
B. Oral Cephalosporin x 7 days
C. Symptomatic treatment, including analgesic, nasal saline, decongestants, and
intranasal glucocorticoids.
D. Plain films of the sinuses
8. The Centers for Medicare and Medicaid provide financial incentives through a Meritbased Incentive Payment System (MIPS), where clinicians earn performance-based
payment adjustment for Medicaid and Medicare patients. Clinicians participating in
MIPS have the flexibility to choose the measure and activity that are most meaningful in
the current practice setting to demonstrate improved performance. Which measure of
MIPS is a National Quality Strategy Domain for efficiency and cost reduction concerning
the overuse of antibiotics for sinusitis?
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A.
B.
C.
D.

Measure #303
Measure #331
Measure #335
Measure #340

9. Which of the following are unintended consequences of antimicrobial misuse?
A. The emergence of drug resistance
B. Allergic reactions
C. Clostridium difficile infections
D. All of the above
10. All of the following are examples of effective communication strategies that could be
used to discuss antibiotic stewardship with the patient EXCEPT:
A. Provide a contingency plan by giving the patient antibiotics
B. Show empathy
C. Share reassuring physical exam findings
D. Communicate to the patient the importance of benefits versus the risk of antibiotic
usage.

Questions adapted from Medscape and the Journal of Urgent Care Medicine
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Appendix G
Provider Degree Type
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Appendix H
Pre and Post Test Scores
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Appendix I
Patient Gender Chart Audit Results
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Appendix J
Qualified and Received Antibiotics
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Appendix K
Duration of Antibiotics Prescribed
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Appendix L
Name of Antibiotics Prescribed

